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[#^S»$(DiSl] 

* x u * > b & m & m iz m & & * n it m ft * m x. i> * > t> ® $ a* « c * 

2 . # u - A l (c ^ ^ fi c is ti t , SHE*^-f */hx i/^t > h ■© * < £ t> - 
— ri> €> j& 5 t> O o 

* > h © * & < tfc-»»*tiiiiBffiiiioj()ni:onTiat*fco. 

fi««»10iz mT* * & CD . 
12. ^ U - A n: ^ ^ K f p i: ij ^ t , WEB»f l/Mi/> > h0'>&< i 



< 3 ) #^¥8 - 5 0 0 6 2 

*r s *> <z> . 

^*^>. # U tT - - )l £ n U -F > (polyvinyl pyrrolidone) 
, /W H n * •> i f t il' D r X (hydroxyethytcellulose) , ^^;Uir;i/D — 
X. A< FD^DtfjMf ^t^D-X ( hydropropylmethylcel lnlose) , * — 
^ ^ > ^ ;U *t ;U □ — X (carboxymethlcellulose) , /\ -f H O ^ ^ D tf ^ t 
;un — X ( hydroxypropy Icel lolose) . # 'J 7 ^ 'J A fi ( polyacry I icacids) , 
# "J 7 ^ U ^ 7 S H (polyacrylamides) , # U I f 1/ > ^ U □ - Jl/ (polyethyl 
ene glycols) , #l>/WFn*S'X — r- 7 * "J ? -f h (poly-hydroxyetherac 
rylites) , ffi f& , V U > R & ffi # (maleic acid copoly-mers) , # ij if 
U > :* + 3/ K (polyethylene oxide) , ^J:tf#U9U^> (polyoretnanes) 

m K 3 t) <D . 

(:^Ltt^W(:ilO^(fi]T*5 3()0/ira<!:^400/im(OfS(:*$fe(J). 

18. ^ U-A l l:«3Bfif:* ^T, mCf^3Kie7^*91000Mm^jNoi|B&l97 
iDI«it€riiA^^ ^ n X <Z) 81 £ 2 ^ C I A i <b 0)'. 

19. ^u-Mic«asif*^T, meffii^Kioooiim^n 5noncD 
•ji^^^irax^jg^^A^a-^^xo^^^^tcii^stjOD. 

2 1. *U-AlCtt5«fifc*lr>T. tfreftftStfXft®lnX*|jfi*«*.*tt 



< 4 ) tt£¥8 - 5 0 0 6 2 2 

-c , m fa x m & o & * & m q . \ *m & $ i& \Qn*<o m <d m m & m g * & i n o <t » i o D 

2 2. ^ L^ - M C f ^ D ° n (; ^ x , W E 1 ffi j>» » E I » f * /M M > h 
fC d X. 5 <D . 

2 3. ^U-All:t^iai:*^T, WEfe*ffia*iWE»#^«/jNXU*>h 

2 5. m & <h <7D K «k !:J:0¥aftSn«*»#f;wXTf, HE RI «t t It o X 
M>h*i$»7^-^$tu NEBl^#IiB^IIIE#lil:i«r«Ij« 

m \z *5 * & # ^ « * x u> > h^itEii*ii:iJ5)isnfcifis»fi/hxu^ 

2 6. fP***i*MT*l!fi0ffiffiei!4f i^ftT, MtElia^AlXACD 
ifr IE ffi # T h U y ntlS^f 1/MM > 



( 5 ) 8-50062 
tc m ft & £ ti tz £5 # T- f& 'h x V * > hJ:H«$^»i;5J;^i:t5t)(D«!:$I 

1 t 5 GO „ 

2 7. n-A2 6t«^*Si:i^T, HIIEUftf «/JMl/>> KOMES/i 
JHHPt*ll#»El/MU>>h0|||Eyi^fl!)-i»€ll«O, W ffl . 

2 8. ©«g,<Df£f£®£|ii£T*;**£T, HE8A^lllIA0Si«X^$gn& 

'« 5^ ^ h U v * X * « * * K fi * R «* * R-» . - 

tGiHiiS^^^ hU y ^ ^ C § S 5^ f f ^ x 1/ ^ > h#$l»X^-X4tt5« 
R©»^T-«'jNXU*>h**«"rsft»"C, IIESA^fPiI^J:tf||EfllR 

• EfP*Ii:»*lTttIt4»»f */Ml/^>hO'>i;Po*)4< ife- 
*&EliaffiK:««&&*nifcK#^*/hxU*> h J: 0 I S At* i; 5 J: n t 5 

2 9. f£5£5B££&«T*®,S©fe3!£M(3-^$Mw& 
» » * h U y^X*«^*«a*RW-«. R»t, 

ttrlBJfiJ^^^ h U y ^ 7 l: § « 5^ f i /Jn X 1/ > > h#$l7^-^$lt4S 

3 0. ^^-A2 91:^^^?, »Ef|silO»E«»i:S^Dt'fXOll« 

3 1. ^ I/-A2 »Eftiffi<DSIlE«#K:S-*'fX©i*tt 
»"*RI»*«A*fe©". 

3 2. ^U-A29l:f^^^T, lEIPlKONElftCT^Df^XOR'ft 



( 6 ) 8 - 5 0 0 6 2 

3 3. jrU-A 2 9Ca^8lCi^T, iffiIEfE£ffi<&ii&SS&$MCi»£tttt*& 

u-+firai-f£g:Pg<D? <t*>-"3££ ^ l: • iL * % w . 

3 4. ^l/-A2 WEff»B©»C«# 13 

3 5. ^U-A29l:^^^T, S5E^«IOlHE«»i:ai)!!ltLfc»jt/^ 
3 6. S^fcfiJJflLT^Stt^/WXCB^ffiS^SfcTaaFttT, 

i« # ^ *7 h U y 9 X IZ # ft ft ^ ft /Jx X U > > h*«ffiBlX^-^**T<&a*0 

t 5 1 I S ^ W T:* CD £ , 

&tTSE»iS^feifclR#fcftj»$1t*&|S&-C, til C S A O 11 G i S C £ tt « it ^ 
T Z h <d o 



< 7 ) 1$I¥8 - 5 0 0 6 2 

c % w <o m m u & m ] 

g B g ft if 

*58WI4S»f«/JMl/>>h^*S$nfcS5»fStt (polyneric substrat 
e) t , -tG>»ii*5«fctfttffl<02rftK:HL, «r K ¥ 31 # 5* A* *f X (device) (D 

% B <o « » 

*«-a***Jl^:, ^ * ¥ Jg {fc (pi an arizing) ;&<J:lX-*"G>ttC!>fl5«fc:J8^6 

l*<D«»fll/ty Ftt, ^ < o « ^ , s^^s^Js^tffttt/t^Fiiao 

• * tt ft* y< y F^y^WT?*K:*€r<«ft-r«. 

tt * © W • /t * Ftt-*«fc*©ff££#fcai,T*i9-&tt3WttR*#T 

* £ M *8 E (mot t i layer laminations) X 12 & U g $t (stratified substrates) 

m K v F © m W , # U 7- y ^ ^ * — U — A ( P o 1 i t e x Supreie) 7 F T , 
-r^^xTW-o. — T — ^0Df - ;t/tt (Rode! Incorporated) j&> 6 rfr BR $ ft T 

ir>«.*&tttt#U7 s '??x x - y u - a /1 * f # u x x t- ;u ^ x ;u h 

K>tt€«trRI^ tlTV) «..tt0.05n^ & 0.3nf V Aft 

^Siil^U^Vfililivertica! urethane structures)^ 6 i 1$ ^.tl T ^ ^ . 11 



< 8 ) ^I¥ 8 - 5 0 0 6 2 2 

5 I: ^ tl , /1yHOlfi»tt*J«ttLT^i*-<t»i»fe'b)i:6L, Jd I a S I 

ft * o #F ^ KSAflttCiOtt^ft (textnred)Si «*f 6. ^ * H <D r 

5 ^ □ t'f X©1 (■icrotexluc)j ft tt if ft IC T €f £ /I ? F K * R W ft * /h "C * 

««k a , a , % jg , snt @ * on * , m&x.zfm&<Dj:ouftmm 

O i H X li I , 75: 6 £ <@ 55U CD g & (features) -X fln X # it < a r H f a c t s ) 0 -fr -f 

X, » « . *5 £ # * M*Xttra»l^*-5. * I B ft IF i ;t H I: ^ T H , 

/^y H (D ^ □ It < X <D i J& 7 > y A 7? , §2IIiCltft3l^(D^lT% 
* . »i6XS{c*Jtt«**©se«i»*©«c, ilffl JL < X , ^tt43<£tf#;fc<Dck 

r 5 n 1*<X<D?8tt^(minitextoreize(l)j r% y K « , 7 F 1 C 1/ - tf CD tt 

rv^oit-f XOKnacroteituresJj , T ft ^ , '* i.f -f X CO • ft V^fc 
fin x tt it , /t*K<z>fl£«ffifc«*.tf»**D, * K M 0 . ?L * ^ * fc- tt « « fio 

IS 6<J fc 5 am^ ± T * * • zn$mi:m&<DmW l &J:ZfV^X\*m&TM 
0 . K « W t? * £ . 

a*offi/ty Kiifl^tfifbtu n it f ^ > , k ft 7 ju a ~ o a , k 

fc/ty**. * 7 X ft * <h tft It . '^tfSOougeK K ft * )V > * A , 



< 9 ) 8 - 5 0 0 6 2 

i^SI^f^f L, 0f ^ f£ 31 co Pal fc # ( m , «F « » * ) S»St«B»tt 

g a g » 

§&iSte£&<2iS#^&/jNX U * > h*«*as*itl»f 7 h 'J y ^ (polyneric 
matrix) §a^fS5/JMl/^>h H$ iX^-7Jft5. * K A 12 

f^Iife<tt;^iIl;Kfet§iIii*tt5. 31 -« (workingenvi 

roninent){c^-r^^, 8lfiO^iI(C*Jt5iS^f0/hXl/^ > h tt « £ S (C 3 

fl/hxU>>h^ti$nfcS^f7h<J7^X^e^5. # I * ? • /M u 

* > hte£BiiX^--*£*r-rSo *«attGfliaft-(textori3cd)b)tf^JillB^J:r; 

J:^^l®l:»^f5 9Jgf^ft5 0 *MiS^t^llg5l*tc»-rs^, « A <z> ft? 

s 1 $ 1 1 5 . 

* K 91 (O m <Z> B * tt . »iRttC«f<SRAC!)fl!|I«ff£t«#&Tftd. 

* t> <D & * o K#^VhUy*X£*T*«fl*«A*S«. ffi^^Vh'J.y 



( 10 ) #2E¥ 8 - 5 0 0 6 2 2 

^x;U (shell) £*>--8&#£{P!<f£[5g 0 

n n a< a rk x ^ -x£^T*&&<a«#^f&/jNxu*>hT^g-r£©pg* c 
c r »■« a « f£ & s *s cj: # ft m m k is « -r s sj m z m r * *> <z> -t * * . * © a 
£ ib at m \z m m a 1* * © & . 4t*tQizxi£Li±-m»*mfrx.u*>htfiwiam 

Ci«a*nfc«»f «/MM>hJ:Ofe«^m;4J:5i:, IB ffi £ IB 8 
lTH5*»f*/Ml/^> h <Z> — 8&<Z)~>x;U<Z)4>73:< £ t> — SB # £ ft ¥ ft tc & 
A * ft P£ . 

*. * # ^ « * x U > > h * * tf fls IB ffi © - « # 03 di fls ( teitor iz ing) T* 
K © . 

*-r«HA*«'iL«KPII. K ^ f 7 h U y ^ X S , * *i f ti fi ■ ^ ^ - 7 t * 
ffs*ififcl»»T*l!l«ffi£W-r*fcG>T*S. Bft©fls*»K:*$W*Bi»^*/h 

x * > h*«i9*ffijc*»*ia5»^«/j>xu^> bmz&mvz&oizm 
&*ftmmmiz&M2i£2>®i% 9 * » * ? xo&Mtz&skoftmm&mMz 
^ z m w . * 
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ff*BCB* Sftftn: £ ft 93 <=> T & 5 „ 

H3li*8WI:«f5Bfi©«Ii*©«(filH"C*oT, 53 ft f£ & M K *5 V 
H 4 tt , ASfl!lft*l#TyW70«ii:^it5||*|(liloB*iLTO? 

0 6 i 6 - 6 C » ^ , H5©AyHa>a*S»»fffiH. 

H7li*56fll:Ht47^Dif>fXOj|ltt^/ty H © 3C S « « © «E B& * B . 
0 8 ^ 8 - 8 C i9 ^ , B170/^;HOtS^i^»fI®, 

B9tt*S69!l::H-r**H" (fractal) /t ^ - > o S - f-f XOitt * /t y F 
© X 55 AS « . 

5 y . 

SI 1 tt * » w i: H t 5 » fl © i 1 i: * 5 1 /JM ^ > bo x JKD - J 
£ * * ;U y - K (pommelgate) LT*#«tf/W70lK«H T-* * • 

US Tit, HI - 3 , 5 - 9 i5 <£ 1 1 IZ 1 0 , 110, 210. 31O££tf41O0>G**<tt 

<fc 7 tSt>S<^$tlT^5. MS £ * ft , d O 7 H 1 2 , «g(C*i;TWA 

* -5 . 
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7 U - at a|£ 9 # ^ /t -f % y 'J 3 > f /W X , ^ U X ^ ;k # 5 X , t 7 5 y 

■ /t y H l l tt . ^ ^ f «: I ^) t , *KT«»l:Af TtSita, ft m M & £ 

jft » tc fit , JKOJ:5^«#iflE, SftTi^zn, £* it >> u a > , - 

■ ft -> U 3 > , ■ ft*U*A*£t*;tf-*yh-©*5fcW*aK'*3S,. ifi , 

* 3fl* * * n * o 

& & 1 0 ^ , #J * fc£ , ^^ytr>^ (lapping) , ¥ £ ft , ItXli^^CDJ:? 
£:3FSfE£fcJ:f3;[JDI«B ( H * * i* ) <D ^ ® < PI D < H * -tir r ) £ £ £ <D fc *r 
£i T & «5 , BF»*n*lBxatt«F*-L<Wt, M x « * a > > U 3 > , # 7 * , « 

* s> © t -r * • m i a u , # u ~> u 3 > , f&mitm, & £.zt&mttm<D&mm 

& S A * ¥ * # 5 s rt < * (Hitf ) T & 0 * # S fct , * © ± c n K & < m tfi 

• T«Ifi9l:fflirieti«*tt*#7 ^ >J' - £ a S fc tr> * # ^ t h U y jrxu*6 
j£ £ . i« ^ f 7 h 'J y ^ 7 1 4 U ^ > , ^^5>, # U I X t # ."J X ;U 7 

* > . #'jfcf--;P7tf-h, # ft & ft * $ fc5tficc*i6©««*, b 

# <fc . *I^^i^77h)5^ffiEtf S. Kit ttfffflt|C!)|IIC«ft«ffl 

If-* L ^11 t IT, *»f7hyy*^MIi')l/^>t##^6*4 1 . ^I^^> 
S^^«»^L<^3^5 1 ^^ h W ^ K ;U ^ U — © 3. - D — f )\, ^ # ;u ft ( 

Uniroyal Chemical Co. ) ^ 6 llr I t A * T * 4 7.i^ 7* 1/ > (Adi&rene) S £ 
^^KDct^^#'JX-TJ^^^^>^l/^Uv - (polyether-based liquid 
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arethane) ^ S S A S tl « . •F*L^9U5 r >^U#U^ r — (liquid nrethane 
) teSfitt-effJ9^b9. 3%<0<V->7*-hg (free isocyanate) £ ^ W 

^l/^>yi/#U7-tt»^l< f I87S >, v 7 3 > , h U 7 S > X tt 

^ t> CD £: L T , ^U^>^U#U^-«, i y ^ >^ 7 F 'J 7>(07>y-y > 
5 ? ^n^7 p >>htt (Anderson Development Co. ) r Cnrene 

® 442j ^LTrfr^^A^SS. 4,4'-^t ^ tTX C2-*DP7^y>> 

(cbloroaniline) ) ( TMOCAj ) & K J& L T fc> « . 

& % , 0tt&**tt#it43J:tfttMtf$£ti*. :©J;^i«^f j»/]NXU>> 
h <o m \z « , # >J tf x - )], r )U zi - )l , ^ ^ ^ > , # n y H > ( p o 

lyvinyl pyrrolidone) , A-f H D + -> I ? ^ t ^ D - X (hydroxyethyl-cellul 
ose) , ^ ^ ^ t ^ □ - X , A-f FD^DtjMf JPt^D - X (hydro-propylm 
ethylcel lulose) , f ;i^t ^ D - X (carboxymethyl-cellulose) 

. A-fHD + ->^Di;^t^D - X (hydroxypropylcellulose) , 4* U 7 ^ U 
& (polyacrylic acids) , < >J 7 ^ U 7 S F (polyacryl-amides) , # U X 
f 1/ > y >J 3 - ;U (polyethylene glycols) , # U A < H D * S/ I - f * 7 ^ U 
^ -f h ( po 1 y h y d r o xy e t h e r a c r y 1 i t e s ) . » , "7 U< > S£ & M # ( nialeic ac 
id copolymers) tfUx^UV^^^K (polyethyleneoxide) , < «J {i ^ > 
(polyarethanes) . *J:^tn5oa**bt#4*n5. t/hk 1/ / > M6 
tt ^ * W »c « A « » « , ^" n v * > y . * J: tf Cfc 0 U * tt , » W * * «fc 



( 14 ' 8-500622 
8SOt:5»*U^t IT, »»f «/Ml/^> M6fl!)ft4»niS0 tf m 

#1 5 ^ S C D T ^ 7 h "J 7 ^^MlC^Stt -5 C t& ijRtt J: ^. 

««OtJl*Jf tllrijItbT, *#^«/hxU*> t* 1 6 <0 # * ft tt 1 a m tf> 
6ftl(l-0/ini(O«Iftl< fe©it5. ** L < li, *#*«/hXU*>hl6tt 

Ml:«tOS^?»ItTfi«i^i« (window) ^JfbtSnJitt^j^cii^ijpi 

. y it m iw « & st , «»f:»»fThu?r^7* a /Mi/>> hois©^ 

5)4Sli:S^f SgfktSCt^fti. ^ £ 4fc # l> ifo 2 0 0 - 2 2 FTj8«I4-6^ 

raictefcoTSftsn, ^ & (^70° f> £ r # * n s . i^MS^ni©^ 

g © JP $ $ tl % *^T*»SftTSfi^y fritf «, £ It # , j£fg£ 



< >5 ) 8-500622 
yXI4©fP»ffil8^ c fc^BJaDSa24«)5K*T, {ft /M 1/ ^ > h l 6' , * tl *l 0) * 

(c^»r^«^^«/jxxu^>hi6 , <D^ft<tt>--iK^^^iiig^ ( s ^ * r 

o 

It 5B^f «/MI/> > h 1 6 ' <D 4> ft < «#aifP»i(|«i:flJMT*£:lfi[ 

Ift-T BF * L < tt»J00u m t»Si 4 0 0tf m®Ml:*5 t>0 t t 5. 

* * W © Bf , Kai0^f^lKIEI«^:«ttb/tl9. H i 10O # « ffi 18IC « (t d 

D*>**ai*i;sC£K:*3. $ 5 C , «*#*i;fc*#^*/hxu*>|*l6 ; 
tti* *»i;ftt/MI/> > h*J&9#<R#^v h'J 7^ x u^-i^isi:^ 

£ « I* * • ft o T * f^*Hl8)^^*»^M«ffi24J:0*e^^«ltf.T..^ft<t 

t> 2 ?oi/^^oiii«i«fiioTS ens. 
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« 1 

# f V h 'J y ^ x tt , if$ 1 5 0 ° F T\ 2 9 9 7 g CD O. - D — ^ )V Y i? 7 U > L - Z 
2 5 (Uniroyai Adiprene L-325) # U X — f ;HI 9 > ? K ij 7 - £ 

768g ©TCurene* 442j (4„4 f -.y ^ u y — fcf :* (2~^aaT — ^ 

>3 r m o c a j ) ti^r^: tti6$nfe. ^i/^>/*i 

ii7S>ji&«lH»2.5»03|?yh7<7 (pot life) ( r & & g ^ # j ) £ ^ 

tOttttflEfBttOIBJ, X * ;* /t > «fe Ar 551 DE ( E x p a n c e 1 551 DE) * £ ffi 
»f «/h»#B9g fc#^ig^4&<!:n^-;U*t (Rodel Inc.) <D ft & m m m & 

*!> 3450 r p n T H * * *i , B*H^i*8U(loiai:a*<Dt-jMi:»$n, 
y ;u ft cd a 1 5 # ra a* b s n *: . 

(D — * F#*^T3 y * * - ^ > *t (Koch Oven Corporation) rt> 6 ffr 

br r a ^ r * 5 «fc o tz % ® it * - 7 > ft iz m & n ft . m & m \* * - y > t m 200* 

Ffc*lr>T»5B»IBfctofcD*<bS*lfc. *flS«fc^--y>^©«**taiW$tl 
, S *l » fl 1 0 <0 ffl * # » 7 0 B F ( ^ M ) — 

IU 3 0 0 m m Of B 1 l: i 5 (h It) n 5 . 

S4Jc^<**iSck?{;:. ft 1 mm (O ffl RS O & $ X ii ^ y 7 £ "T & M ft ¥ m 

#fA-fXt¥Ifct*ft«/WM)B^6nft» l ?Sfb$ (urn" 1 ) X * 

7, n > )V (Expancel) «/hSfc##*j|«>£*ftfc20$;WJpCD£l/^>/^y F ( B3 
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ft <D 32 n T ^ r ) (CO^T, «/h«**»fcftl»H«0)^U^>/tyH ( 2l CD 3E 

^T^T) <0 4 « *: €r n . ift T n • EI 4 IJ $ ^ ^ (: ^ /|n x u > > h ^ I 

* ii $ n ^ U ^ > /1 ^ h' S ffl S i , |/Ml/>>hfcj»fcft^i)i/^>/t-; 
K04«f<f/W^#Tfifl:Sft«Ci:t*t. 

Bnoic^$n5<k^i:, & & z n K m & <d & m it m & ft <d fa m & m m ? z 

l: O n T » t 5 . — « 6<3 tC . /^y FOtt:I^»0.7S^5»0.8T*S : t 

* L H # , : n « I ^ 7 A> t Jl/ (Expancel) I /h ^ ^ O I i S ^ ^ 5 3 g l: ffi ^ 
T £ . 

to 2 

S»f? h U y ^7^ 2 9 9 7 g <0JLZO-t^ T> ? ^ P U> L-325 ( 

IMiroyal Adiprene L-325 ) ^ U 768g © r c 11 r e n e <» 442 MOC 

U & & y T>H ^ * # ;U X *t (Air Products and Chemicals Corporation) 

* 6 *iRTr AfT* 5 , S5 ^ W ic 7 t ? u - h $.n ^ # )j t* - - ;i/ 7 ^ n - 
*87gti«ii»fi^t5c<i:Tii$nfc, « m m m <d ra ( 2 . 5 # ) . m g 

> #) 2 2 5 ° FT»6^ra(Cfe^DH{b$n, 3ffifcfc*3:T$S*n3fc. U * 

> CD T ^ > ^ (MOCA amimo groups) <2: <D 1 C 1 ^ ^ ^ (D $ C , * * W «C # U tf. 
r-*'7A3-;POOHii9l/^>^i/#Uv-o-fy^7*-MC^*Ja: 

gl 3 

*»f V hU y ^ 7 # 3 6 2 5 g O 7 y'^ 1/ > L-213 (Adiprene L - 2 1 3 ) £ 

930g(Z> TCurene* 442 MOCAj * £ 01 1 ©**l 

0)tt#-CW«*nfc. S ^ 1« O PbI ( fcj 2 . 5 # ) . - ^- 3- ?W?ytl*- 

<D y V — -? > -1 > y X b *J — ft (Freeman Industries Inc. ) ^ ^« K T A 

* S . '<^f>»*58g-dt^l/^>#'JT- < !:BajJ(|fB|^$nT^^f>»* 
Z V U?>M£V0±&\Zi5-lZ&5fLtt. i»Ii|(Dr B 1 ( 2 . 5 # ) , CCO^m 



( 18 ) 1$a¥8 - 5 0 0 6 2 2 

c a s ft , y ;u ft: o ± -c » 2 2 5 0 f t ft 6 b# p*i ic ^ £ 9 ?g ft $ ft , <* £ £ ft . 
ffi § $ ft . 



fiLJL 



h U 7^X^ 2 9 9 1 g<07 y^U> L - 3 2 5 (Adipreoe L - 3 2 5 ) £ - 
a. - ir - v - *N U v — - <D A * y *r * 1j )V X (BASF Chemical sCorp. 
) X H - a - y t - y - W ^ X >f > © y - I - I 7 -4r£-*;i>>Ca ( GAFChei i c a 
Is Corp..) ^6fK"CAfrt5, 6 5 g <0 # U fcf - — ;Hf D U h* > » * 

30 ^S^LX^S<2)^«5^^fic:<!:TgiiS$^*: 0 r Cu rene» 

442MOCAJ (768 g) ifi ft 2 l 2 - 2 2 F<3i&&T#a>$ft, 9l^^>/#iJK- 

- ;u e n y F>^^»<ti*afl*r«^£ft<£ttgtett<&ra, * & to * , 2 . 5 # a* 

Oi:^«(Dtt^Tyjl. jtOi, ift 2 2 5 ° FT»6»IHIl:tofc0lD»$tlTS** 
gq 5 

K^f T h U 7 ^X^ 3 6 2 5 g<D TAdiprene L - 2 1 3 J £ 9 3 0 g 0) rcoren 

e« 442MOCAj ta^S^T?iSS*^o ffi#feKSM«©H. 65g©fife x 

g&«t»te£#-3/W FDti/If jPt^D-X ( h ydroxyetbylcel hlose) C 
3*^^;hW^>^iJ-(Da;t>. * - A -f H jr 5 # )V X 7 > H 7 X 

t- *>^^fc (Union Carbide Chemicals and Plastics Corp.) 7^£rfrflKTA#"C 

^ * ] tf*yi'?>M&yitm j £2titz. a < h o * x ;w -t ;u o — x (hydrox 

yethylcellulose ) tt*«*3H + -C5FJSttT*-5*«, *a*Xte#7k*Ti&#-r* 
„ I*B»»^*UT*lfcSStlftfeC!)iP|i©fl:*Tai*nfc. 

H5-9T»'bA<**tl5»J©*lt«l:*^T 4 fit & 1 0 <D ft M M 1 8 $ 5 £ 
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m 1 8 * & ft an x , » » o . * - x > ^ , |g, «¥£<fctfu-tfanx<B«fc'5fc«i 

ft«iiia« Bttttt* c t c J: o , 50%^txii^nw±cofi^i{HbT^ 
IOBi:i»t«»o*s*»»i:t5:^Tt*, c: n ic ira t , « ffi 1 8 <o 

«s JH £. BMfc T S . if* 2 6 tt £ 51 tc j£ U T m * 00 /t * - >- , tfe $& , m . ffi # i* . ¥ g 
Cttt.J'haST-lOilJftStfftS^lc^i, « A tf , fiD X 81 it 2 8 

# £ L < , ft X M totilfctt 0. lmmfr Z M 1 Q nmto H G> KM *V n m * * Vt * K 
1 mnt^J 1 0 BBiOK^^S — « « K: , tDXil28«tfll 1 O^S (fi 

rst dimension) Tft^ J pf&/jNXU^>hl6<D^i^iEg<^^jl000f&J:O 5 b/h$V^ 
*S t*t« : t^jf ftIX*ifiE*«K»^*/jNXU^>hl60!)3F^B[g 

BI5i:6Tifefi<^$tl§J;^l;, f£ ® 1 8 ifo 1 0 0 0 m m £ 5 nm <D H CD fll £ 

<£tfu-if;ljnxo£5ftjftS/ft.&Mto 
t: J: 0 ^ r t . 



< 20 > 1$3I¥8 - 5 0 0 6 2 2 

to 6 

«»«tt«£j:tfj*--5teMxAftjflt>T. n»*$«fcof*»»^/x^->^n* 

* d £: K <fc 9 , B 5 8 OStff*il8*««||$ nft. »*t«Bl* (gang 

ed catting tools) (serrated teeths) tfi H RB IC 

Jt6nfc»ft«IW3-^ (combs) ft*-T*a*©77-fX«*t, f££®18ftBr 

W 6*1X1. 3 9 7 do ( 0.0 5 5 " ) (O If $ I t § 1 « ^fiK I , ^ n ^ *l (7) fll 0 . 3 5 

6 inn (0.014") 0 K 3 ft # <T '« . i O i tt » B 6 C * « n « J: ^ C , y H <D 
iKlflio T60SO«#i »o© Cf ft UUtt (battress thread) X & * . 

ftll^f tit, 41 0. 8 1 3mm (0.032" ) *5 £ £ 0. 6 3 5 mm (0-025" ) O * ft » t> * 

» <D J£ ft f£ D * COiC i^T6.35ii ( 0 . 0 2 5 * ) ©JaX«J628*«3t8&&tia 

a 

. B9T«'bA<*$ft5J:5i:, ft m m \ lit & m X x U - if <d & m iz & Q & c 
ft , #9 1 0 0 0 m £ 5ii©WK:**«ft*r«lJDX«IJfi28ft*tf5zi1f-fX©»ft 
■ AK^TtS, # £ L < fct , ^nit^X0ll^iii8lo^fr;^- 
>(0^«-C^en?>^tf : r # ft- - > (fractal pa t t 

ern) j £ , fiDX*ie^«S«c*3a:«S*llDX«liift*-r*Kf|[/^«->ftjB 
» T * . Bfr tf- ^ — > tt , 3 y * X -f y > H 7 > K U -f ^ (Koch Island 
4 Lake) ft ft ? — >C0^7/^-7-f7>H (Gosper Island) & ffi* ( r Gosper 
pattemj ) ( B 9 f: ^ $ n 5 ) <££?&5l£l$Xte#&£f$&^ftx£ (oathemat 
ical formulas) \t J: 0 ffc * C £ & X « * . jSSJfcttfl-^^^fcttR^, 5£ 7g £ 
<t^^-f Xf-X h.U^X (treamas) 3iU<tn5t><D(D> ^ HI ^ « S 

# £ L < , »H-/S*-->M;**aS£bfc (chaotic) Xte7>yAftJ&£-r<5o 
ft] 7 



< 21 > 8-500622 
£ fe . tti^*5<tCKf-A^^(ii^0. 458oo (0.018" ) £>SS££:#jO.I27inDi (0.005 

^Lfc3y^7'f7>H T > H U < ^ (Koch Island 1 Lake) 5¥* >t A - > 
© * 7 *f 9 > F (Gosper Island) X ^ r o . fi* >t * - > # ft 1/ 

-tf t-AOif SIMfl LT/t-; Fl2<Dfts*iSl8fc:tt>t/1*- >-£ & fi£ ft * 

#*E<DSIS£Bfr<r£:£>fC, & % & m (adhesive mask) & K y K ± ic B tl 
• £<a&^j£iBc4fcte^P#fC, i?l^j&(C^«-r^#Biv-r^- - (attendant oinor 
) *> M '> $ If fc . 

»j <d 15 m t l r , x « a jd » £ . ^-v-tx<Dmzm&Tz>?z®iz, mm r * 

if ( a e s a ) j /^->*f^tffiI8K:»t»0f«ctdJT&5. « A tf , ft * <£> 

: t ^ r f § . 

ttiio*Rtt«ajRjRi*£ji«r*. »»f 7 h ij y ^ 7 uttfift^s^f i/h 
ci/hxi/>>n6t*»t«ii!»o»itt±ji!«nT*D 1 f o:nei±-o» 

1 1 0 (O f£ ffl ® I 8 fcfc * # » $ tl , tinX«l3i28$^^LTi£^$tl^:r^^ffi$:^tt, 
**Si*BAlOXfcMlO<Dfts*ffil8$)*l>fc<: 8 A I 0 X I* 1 1 0 0 ft! 



< 22 > ^S¥ 8 - 5 0 0 6 2 2 

« /h x U * > M6J: 0 t>«^^«i;s«J:^fc^»8RiftJc»«i$-fr-5a«S$ * tc 
& ffi ? 2> o m*&ftmm\*<DK#lZ&!&?Zfi#¥mfrx.l,*>b\&<Z>'J>fc<£. 

^'>)i< ^-^©^feCiO, Sfc ^ tt ft ¥ n (C v x ;u 2 O <D - B ft £ x ft X 
li t it T 5 C <!: I: <k 0 0S ^ n . ^iI18©iSit^^/hXl/^>hi6 , CD-i^$: 

ISI24i:^lt ^ > h 16,1; 0 « 3 ^ « f 5 <k 5 Ct 5, £ CD cfc 5 IZ 

*s&»f*¥*#7 f /w* ( h ^ * r > <z> ® ( ® m iz m * k ? ) * & & <d & m 

teMZtlZmmztsZlzM:®?*. SAIOXttSFf/W K 1 2 tt Mi £ * K ® fc] CD <fc 
#f/H^o*iil:4#»[:-3Pfri:iRl»t6n, fll A tf , ^Kfcjgt^T^W^^/x 

© <t r * . 

r% y Hl2©#iiSl8^*•#r/WX©*ffi(!:(DIlI»STilfl^n5^:on■ 

, M*ffi24© — «»3^«ajsn. &j & 9 2 4 <d ft /h x u * > h 1 6 a< w m £ n -5 a> x 
93 $ n * . 

0 1 1 KI * U T , 1 * * & ft » ^ v h U y^^l4€«A*«ft4IOXtt/Xy Hi 

^^its, 5aaio£^^r^>©:PgfOi¥iffl«±^$nT^o, *-<&cn&±<&» 



< 23 ) ^m¥S - 5 0 0 6 2 

^0i/iJHO(D'>^< £ — SP # £ • MP I ^ a /JM 1/ / > h 1 6 1 # M 3S ffi 2 4 CD 

^ « /h X !✓ * > h$:iSnt§tl^tti/Ml/^ > h 16© i ;uo§ <d - m ft & 

01 ltlfc^<i$n5ct^i:, f£ & ® 1 8 IC £ t* * & /h X U ;* > h I 6 * <7> x 

;P20ttf ©-« »*?H 1 1 T»fIt^$nT^-51»^bt ( ca-nbined) # ;* ;P 
y-->g> (poamelgation) iAffJLBttlllilKiOlflJttr**. g K 3 Ote 

«• 3 2 in A T , aiKS0»»l!^fliKBl8CZll<?L9lltUli«r«z:^ftHr<. '> 
< <t: t> - o <3 , * t < ttllko Ay KM«I1«. » S I, < « , » 3 2 « «£ * 
ffil8C»60tfm©»$t?l*Mtt*fc©d:T«^. ^8S#te&fi30<D?L!pntSg£ 

#J A . 60»mJ:O**)aia!$l:lt5ff*ii8l:lSi»t*fc», ^ «■ 3 2 £ 

M o * * « Ki * ^ t tt. . ^«ffii8<oiS«K:ttK-r*K»'-?«/hx u ;* > hi6co 
x ;U 2 0 <Z> '> ft: < U-i^^, ff«ISl8fc^^*»»WK:*ftLfcW»^«/h 
XU*> hl6«tU*lB24te«*a*tlfc»»^«/hXUj* > h 16^ 0 H £ # fc* "T 

* £ 5 £ as m m m ic <* o <t ^ « tc m it x \* t* it $ n * . « * « , £ # « * x u 
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FIG. 7 
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FIG. 9 
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